This study aimed to determine the effect of the presence of under-5 siblings (⩾1) in a household on childhood malnutrition in urban Bangladesh. During 2000 and 2013, a total of 16 948 under-5 children were enrolled in the Diarrhoeal Disease Surveillance of icddr,b. Under-5 siblings were categorised as ⩾1 and none except the child himself. In univariate analysis, the presence of siblings was associated with 1.13 (risk ratios = 1.13; 95% CI:1.06-1.20) times higher risk of being stunted, 1.17 (1.09-1.25) times for wasted and 1.19 (1.13-1.26) times underweight compared with their peers who did not have siblings. In multivariate analysis, such associations remained significant for stunting (1.08; 1.01-1.15), wasting (1.12; 1.04-1.21) and underweight (1.13, 1.06-1.19) after controlling for possible confounders such as age of child, sex, parental education, maternal employment, family size, wealth quintile and time (year). The presence of under-5 siblings increases the risk of malnutrition in children in urban Bangladesh.
INTRODUCTION
Childhood malnutrition is still a major contributor in impediment of controlling associated mortality and morbidity despite a number of significant efforts for achieving Millennium Development Goal (MDG 4). 1, 2 Approximately, 162 million under-5 children (25% of all under-5 children) were stunted, and the global proportions accounted for underweight and wasting were 15% and 8%, respectively. 3 Several socio-economic factors such as parental illiteracy, poverty, food security and ethnicity are important underlying determinants of childhood malnutrition. 4 Moreover, the presence of under-5 siblings in the household might act as a modifying factor in the causal pathway of childhood malnutrition, and such information is grossly lacking especially in the developing countries including Bangladesh. 5 The urban Diarrheal Disease Surveillance System (DDSS) of Dhaka Hospital of International Centre for Diarrhoeal Disease Research, Bangladesh (icddr,b), has been enroling every 50th patient irrespective of age, sex, socio-economic status and disease severity since 1996 (details have been reported elsewhere). 6 Concurrent information on the presence of under-5 siblings in the household and information on socio-demographic background with other clinical features are collected from the enrolled children using a structured questionnaire by a trained personnel. Moreover, children's nutritional status such as weight (after recovery from disease) and length/height 7 is also collected following standard methods. 7 Z-scores are calculated using WHO guideline. 7 Stunting was defined as (height-for-age z-scores o − 2.00 SD); underweight (weight-for-age z-scores o − 2.00 SD) and wasting (weight-for-height z-scores o − 2.00 SD) from the median of the WHO reference population. 7 This paved the way to determine the association of the presence of under-5 siblings in the household and childhood malnutrition in urban Bangladesh.
Sibling was defined as one of the two or more children related by blood or marriage of parents. 8 Children were enrolled after obtaining verbal consent from their parents. Such process of enrolment has been approved by the Research Review Committee and Ethical Review Committee of icddr,b. We analysed data of 16 948 children who were enrolled between 2000 and 2013 in the DDSS.
The main outcome of interest was childhood malnutrition (stunting, wasting and underweight). Using STATA (Version 12, Stata Corp, College Station, TX, USA), both crude and adjusted effects of the presence of siblings in a household on childhood stunting, wasting and underweight were determined using a series of multiple regression analysis (details given in Table 2 ). A Poisson regression with robust variance was used to examine the association between each of the outcomes-stunting, wasting and underweight, and the presence of under-5 siblings in the households. 9 Four models were used to examine the effects of the presence of under-5 siblings on childhood stunting, wasting and underweight. These were as follows: Model 1: siblings with sex, age; Model 2: Model 1 with time (year), maternal and paternal literacy; Model 3: Model 2 with maternal employment; and Model 4: Model 3 with family size and wealth index. For all analysis; 95% confidence intervals (CI) and P-values were used to determine statistical significance.
Among 16 948 children, 24% (n = 4081) had siblings. Higher maternal and paternal illiteracy and more family members (⩾5) were common among the children of families with under-5 siblings compared with those who did not have siblings (Table 1) .
Children with under-5 siblings in the family were at 1.13 times higher risk of being stunted (risk ratios = 1.13; (95% CI:1.06-1.20)) compared with their counterpart who had no under-5 siblings in the family ( Table 2 ). The association remained significant after controlling for possible confounders such as age of child, sex, parental education, maternal employment, family size, wealth index and time (Table 2) . Similar risk was also found for underweight and wasting in both unadjusted and adjusted analysis.
It is well documented that several socio-demographic factors are associated with childhood malnutrition such as age of children, parental education, maternal involvement in employment, large family size and socio-economic status of the household. 5 Our findings contribute to the existing literature by showing that childhood malnutrition is also associated with the presence of under-5 siblings in the household. Significant association in both univariate and multivariate analysis proved true association between the presence of under-5 siblings and childhood stunting, wasting and underweight. It is, however, difficult in this present study to determine the causal association between childhood malnutrition and the presence of under-5 siblings in a household, due to the lack of relevant information such as sex and age of the siblings, birth order, detailed information of the other household members and maternal health status; thus it might be mainly related to child care and related attitudes especially proper feeding practices. However, more educated women would prefer to have less children or contribute in reducing fertility so that they can improve overall nutritional status in a perfect way. 10 In addition to that, it has been documented elsewhere regarding different policy implications for family planning especially to control population explosion, which has a negative nutritional impact. 11 Recent reports from Bangladesh documented reduced birth rate over the time, 12 and after adjusting for time the association between the presence of under-5 siblings in a household and childhood malnutrition remained significant. This was also true for family size; after controlling for family size in the adjusted models, the effects of under-5 siblings on childhood malnutrition remain statistically significant. Although the study children had diarrhoea, which has significant effect on childhood malnutrition, large sample size, unbiased enrolment, careful recording of nutritional indices and a longer study period are the strengths of the present study. 
